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TO THE 


READER: 


Courteous Raader , 


Hou haſt here preſented to thy 
view and cenfure a tew Mathema- 
tical Notes , moſt whereof have 
lain by me many years ; and the 

reaſon of their ruſhing into the Publick in 

this homely dreſs, is, for that 1 and ſome 

others have been traduced and derided in a 

Book lately publiſhed, Entituled, A Gw:4e 

to the Young Gager , put forth by ſeveral 

Authors : In the tail of which Book there 

1s a whole Broad-ſide (intricate, prepoſte- 

rous , inartificial, and moſt prodigiouſly 
erroneous) diſgorged by the Liextenant or 

Bringer-np againſt a Book; Entituled, 7 h6 

Art of Prattical Gauging , which mor 

fr. 2 


— 


Te the Reader. - 


I am ſorry to ſee ſo incumbred with Preſs- 
Faults, rhough they were none of mine : 
But moſt of theſe Guns we ſhall Charge 
again, and turn them upon this our Lieute-= 
ant, for we ſcorn to give an Anſwer to 
his inveive Examination, till we have firſt 
exanined him. 

In his Steres,prop, pag.6.pr.2 he tells how 
to find the Solidity of a Fruſtum Pyramide 
whoſe baſes are parallel but nor alike : The 
word Fruſtum Pyramide I cannot under- 
ſand, but if he had ſaid Fruſtum of a Py- 
ramide, he would have been underſtood by 


every judicious man : But the Solid there | 


ſpoken of (as I am informed) might very 

tly have been called a Pr:ſmoid, for it 
is a kind of a Priſm, for although the 
Sides thereof ſhould be continued , they 
would never be included or terminated in 
one point , as the Pyramide is ; therefore, 
why Fruſtum Pyramide ? 

For the conſtru&ion of this his Fruſtum 
Pyramide, he bringeth (as an induction of 
particulars) four Pyramides, fout Priſms, 
and a Parallelepipedon, that is in all five 
Priſms , (for a Parallelepipedon is a Priſm) 
but in reality there is þut two Priſns, and 
the 


To the Reader. 


the four Pyramides , which are indeed but 
one Pyramide, in the largeſt ſenſe it 1s ca- 
pable of , both baſes being parallel but nor 
alike, each being a rectangle. 

In tis Propolitton pag. 105. (which he 
proſecutes in pag. 106, 107, 108.) the 
ſtreſs of his Argument is weak and infirm 
(I paſs by the Preſs-Fault pag. 105. 2-2 
for it ſhould be 2 —2)) for pag. 106. he 
ſaith » —+ thatis z 1s 3 and A,x5 ; theſe 
numbers make good the Queſtion : Bur 
ſtay, though we ſhould grant z- +, it is 
yet ro demonſtrate, that z 1s 7 and As , 
which I am not bound to tell him how to 
do : But it is evident the man made haſt to 
the 108 page, to fling dirt in the face of 
Van Schantea (tor he doth not care who he 
doth beſpatter) and it is manieſt, it you 
compare this laſt page with his Title page, 
which ſaith, Particularly rmtended for G- 
ging , let any man judge, wherher this 
Propolition have any relation at all to Gz- 
ging. Burt we would have him to know, 
thar we can pertorm this Propolition arid 
two other,of good ule for the rational Or- 
dinates of the Circle and Hyperdola, wirh- 
qut caſting dirt in the face of any perſon. 

2 Prop. 
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To the Reader. 


; x I. xx-|- J1—=24 queſ, x? y? 2? 
Sol. x =aa—bb. y=2ab. w=aa-|-bb. 


Prop. 2. x-|-yj=2%. quel. x? y? 2? 
Sol. x=246-|-bb, J—At z—aanab. 


Prop. 3, xx-|-xy-|-yy=z3, quel. x? y? z? 


Sol.xv=aa—bb. y—2abtbb, »—a#tabtbb. 


In all theſe rhree Solutions you may put 
a avd b — any two numbers taken at 
pleaſure. 


Moreover in Page 107. 
Progreffions is invalid, 
For 
the Sum of the Sum and Diffe-Ygreateſt, 

rence ot any two num- 
hers 1s equa] to the 
the Diff Ldouble of the leaſt. 
From whence the detument | 15 clear by 
alumprion , tor he homes the ſame grea- 
Sk Umabe Cw ice ; Therefore the Sum of 
the Sum and Difference muſt be the ſame 


his Note for 
and of no force : 


« ir was beiore; to wr', the double of 
that ſame greateſt number : $ it 1s evident 


that 


To the Reader. 


that there isno need of Unity for the firſt 
Term of this Progrellion as he intimatcs : 
If he thall ſay his Note is true notwith- 
ſtanding my declamation , then+ ler him 
ihew a reaſon why he deth amuſe his Rea- 
der with ſuch a foolery. Are theſe the 
Men of a ſound judgement which they 
ſpeak ot in their Preface { The like gene- 
ral Theorem may be laid down in Geome- 
trical Progrefſions , bur no need of Unity 
tor the firit Term. 

The Fa& of the Fact & quoteNgreateft, 

dot any two numbers 

is equal to the 
The quote( Square of the 
But this I thall not inhſt upon. 


leaſt. 


In his inveRive Examination, Pag 7, he 


ſzich, That our Equation is five times 
greater than it needs : It he could have {aid 
it had required five rimes more work in 
the operation, he had ſaid ſomething , bur 
ro ſee how full he 1s fraught with Envy , 
for this very Propoſition hath been coin- 
mended by divers Artiſts in this City, tor 
the contrivance of it, becauſe it doth ac- 
commodate both the Sphero1d and che P4- 
rabolical Spindle with one and the fame 
A 4 Di- 
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To the Reader, 


Diviſor, and the Operation 1s very near 
a5 ſhort as the old way tor the Spheroid. 
From the firſt page to the twelfth he 1s 
wholely taken up with inveighing againſt 
the Table of Segments ; in which 1 ſee 
there are many Preſs Faults, bur theſe 
Faults (as I ſaid before) are none of my 
Faults: For the making of the Table I 
gave this Rule , 6,2831853):0,917453 
A-—S:xQ(=K, which I ſhall demon- 
ſtrate. 

It is maniteſt from Archimedes, Snell, 
and otker Authors, that if the Radius 
of a Circle be Unity , that then the Area 
of that Circle is 2,14159266 too much, 
or 3,14159265 roo little : Alfo from the 
fame Authors it holds, that the Area of a 
Sector 15 equal to the Fat or ReQangle of 
the Radius into + the Arch or Baſe of -the 
vector : Then it you put A= to the 
Arch, S = to the Sine of that Arch, it 
muſt hold 1 x2A— the Area of the Sector, 
and 1xZS— the Area of the Triangle in 
the Sector; but the Sector leſs the Tri- 
angle is equal to the Segment of the Circle 


Y fg "5 ts 4) ©) 
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Segment of a Circle whoſe Radius is U- 
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To the Reader, 
And by the 11. and 12. Prop. Put: 


 Cyclicaot Leotaui's Examen of the Qua- 


dratures of Greg. of St. YV:xc. it holds, As 


the Area of the Circle given 3,14159265, 


s5t0FA—5S,; ſos Q, the Quadrature 
or Area of any Circle propoſed, to K, 
irs like Segment, Then multiplying both 
the firſt and ſecond terms by 2, in Jimbals 
(tor ſo he calls the Symbols in deriſion) 
1: Wil ſtand thus; 

6,2031853): A—S:x Q:(=K. 

Now becauſe A ſtands in Degrees and 
Centeſmes , it muſt be reduced to the ſame 
parts that S ſtands in , which may be done 
thus; As 360 deg. the whole Peripheria 
in the Parts of A, is to 6,283185 3 the 
whole Peripheria in the parts of S, ſos A, 
to 0,017453A: theretore 0,01745 3A, 
comes in the room of A, and .the Rule 
ſtands thus ; 
6,2831853):5,017453A-—S: xQG=K 
which was to be demonſtrated. 

In page 12. this inſuiting Scotier faith, 
T hes may ſerve for inſtruction 10.260 thent- 

Makers for the futare, to mform thens 
whether their Work, toes on regnlarty or 
zot. 
2 Reader 


To the Reader, 


Reader, I hope thou haſt more under- 
Nanding than to take this Bringer-p tor 
one that modeſtly makes publick pure 
Geometry (as he ſpeaks in his Preface, ) 
But 1f thou doſt, 1 thail undeceive thee ; 
For it is apparently true, that if a Table 
of the $egments of a Circle (ill be difte- 
renced never {o oitzn, they haveno equal 
Viticrences , but he {cems3 ts intimate that 
they have : For if he mean otherwiſe, 1 
would fain know ot him the Havitude of 
thar rank of Differences by which he will 
prove the truth of «4 Tav.c of Segments. 
But methinks 1 hctar the Reader object 
and fay, Thatit a Table of Segments be 
diff:cenced far enough, the Differences ar 
laſt witl be equal: Stay there , herein 
lies the deception , for thoſe Figures chat 
appear to be equal, are oniy fronticr- 
Figures, and if you make the Table of 
Segments a good company of places lar- 
ger , you Will then ſee the ragged Regl- 
ment that ſtands pckind thele Frontiers. 
This he ought io have rold his Reader, o- 
therwiie he publiſheth (nor pure, but) very 
Impure (7eor7rr y, 

In page 13. he proceeds to the Trial of 
the 


' 
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To the Reader. | 


[the Tables of Wine, and Beer and Ale; 
and the Table for dividing the Gaging 
Rod, and he concludes them alſo badly 
calculated, as may be proved (faith he) by 
| taking the ſecond or third Differences. 

What? the ſecond,or the third? Tis a mar- 
vel when his hand was in, he had not put 
in the fourth Differences too : O ye Blind 
Gu:des! know ye not that the Tables for 
Wine, Ale and Beer, are capable but only 
of the firſt and ſecond Ditterences ; which 
I prove thus for the Wine : the conſtructi- 


\ on of the Wine Table is the Square of 


any Diameter in Inches, divided by $83. 
Then if you put D— a Diameter propo- 


| . 


ſed (do you fce now) in Jimbals it will 
ſtand thus : 


DD-+oD-[- o | T on - Dit. 
DDD 1 | 
DD- [--4D-| - 4 2D--| «7 : 


DD: |--6D-+- 9 2 D-j-5 
DD+4-2D-{-16 | 20-7 | 


= 
a. 


All to be divided by 883, Andif you 
thould interpole never fo often, you ftia: 
find no more but the {ſecond Ditierences. 
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To the Reader. 


But it ſeems they will have the ſecond and 
third Differences come in, tor 't# all oag 
to Anthony who Kijſeth Dorothy. 

But what if our # ze#tezant thould ſay 
he did intend rhe third Ditierences tor the 
Trial of the Gaging-Rod Table: But 
certainly he did not, ({ out of doubt he 
would not be ſo unkind to his Tong Gager, 
to leave him thus in the dark gwrdeleſ.,) it 
he did he is caught in an evil Net , for 
there he might as well have ſaid the thir- 
teenth as the third , for that Table is the 
ordinates of a Parabola ſtanding at equal 
diſtances, This may ſerve for an inſtructi- 
on to our Table-Tryers, how they burn 
their Fingers again: Let them learn how 
ro be Table-Makers before they turn Ta- 
ble-Tryers. 


Conrteons Reader , 1 am ſorry I have 
held thee in this diſcourſe ſo long : Now 
let me addreſs my ſelf ro thee, that we 


may underſtand one another. In Chap.6. 


Prop. 1. thou wilt meet with a Solid, 


_ which I call a Prijmz, by which word is 


there meant 4 Solid having rwo Baſes, 
equal, parallel, alike, and alike ſituate , 
and 
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To the Reader, 


| and in the Peripetaſma a Right Line may 


be every where applied, from one Baſe to 
another. 

A Pyramide of the ſame Baſe and height 
with the Priſm, is+ thereof : And in the 
Periperaſma a Right Line may be every 
where applied , trom the Baſe to the Ver- 
LUX, 

A Pyramidaid of the ſame baſe and 
height with the Priſm, is ſome certain 
portion thereof , as if it be parabolical, it 
iS ; If it be ſpherical, itis} : And inthe 
Peripetaſma a Right Line may be no 
where applied from the Baſe to the Ver- 
rex. 

For my Diviſion, it 1s ſuch as is uſed 
by others : As for Example, 24) : 37 + 


 41:x*4(= 13. and may be read thus, 


24 dividing 37 more 41, multiplyed by 4, 
equal to (or quotes) 13 : Orit may be 


read by analogie thus: As 24, is to 37 


more 41 ; fois 4,t013. It thou meeteſt 
with ſome Diviſions that ſtand double 
lined, they were things that had lain by 
me a good while , and 1 would not ſtand 
ro alter them, "0 
vo 


pPR_ 


To the Reader. © k-4 


So ctaving thy favourable conſtrufion, þ 
where any thing hath flipt amiſs , for it 
was not the intent of him who delires, if 
he were able, to be 


Thine to ſerve thee, ; 


Michael Dary. 


Errata; 
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it ERRATA. 


| $ Ems firve laſt Pages are wrong, num- 
bered, 42, 43, 44145, 46 they ſhould 

be 4445» 4647, 48 ; andthenpag.24. 
lin. 20. for of its yead of all its pag. 26. 
lin. 15, for A=Sread A—S p, 29.1.5. 
fo L.= red =, Þ 3% £ $6 hv 
0,15greadog16 P. 331.1, for If read 
d ® It p. 36. 4. 12. for Conjugate read 
rectangular Conjugate 7. 16. for rean- 
guled read reftangular 7. 18. for 'reQtan- 
guled read refangular p. 37. 1.8. for 
=Drua=D, K4-43%.0 <4 fe 
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CHAP. I. 


Of the Inſcription and (Circum- 
ſcription of a Circle. 


Ora'ſmuch as the Ratrro 
of an Arch line to 
a right line is yet un- 
known, it is abſolute- 
ly necef} ary , that 
right lines be applyed 

ro 2 Crete for the Calculation of Triangles 

wherein Arch lines come in Compeii- 

LON. 
2+ Right lines __— to a Circle are 

Chords, 


(2) 
Chords, Sines, Tangents , Secants, and 
verſed Sines. 


3. The Chord of an Arch is a right 


line extended from one end of that Arch 


to the other end thereof: The Sine 1s a 
right line drawn from one end of that 
Arch, Perpendicularly upon the Dfameter 
drawn from the other end of that Arch: 
The Tangent 1s a right line touching one 
end of that Arch extended til] it Concur 
with the Secant: The Secant is a right 
line extended from the Center of the Cir- 


cletill ir Concur with the Tangent : The 4 


Verkd Sine is a right line being a Seg- 
ment of the Diameter, drawn | uk one 
end of that Arch till it be cut by a Per- 
pendicular (1. e. the Sine) from the other 
end of that Arch. 

4. It is to be noted by this Definition 


in Prop. 2. that the Chord of an Arch is: 


conmon to rwo Arches, one of them be- 


ing the Complement of the other to a 


whole Circle; and likewiſe the Verſed 


Sine 1s common to two Arches, one 0 
them being the Complement of the other 


19g whole Circle : But the Sine of an} 


Arch-is common to tw» Arches , one of 
them 


_—_—Y 
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(3) 
chem being the Complement of the other 
ro a Semt=circle, 

5. As the Sum of two Sines is to their 
difference, ſo is the Tangent of the + Sum 
of thoſe Arches, to the ns of their 
2 difference. | 

6. Asthe Sum of two Tangents, is to 
rheir Difterence, {o is the Sine of the 
Sum of thoſe Arches, to the Sine of their 
D ference. 

7. As the Sine of the Sum of two 
Arches, is to the Sum of their Sines , io 
is the difference of thoſe 5ines, to the Sine 
of their Difference. 

$. If you put R — The Radiu” of 2 
Circle, A = an Arch propoſed, C = the 
Chord of that Arch, S — the Sine of that 
Arch, 1 = the Tangent of that Arch. 
and 7 = the Secant ot that Arch. 
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9. If twice three Arches equi-different 
be propoſed, Then, as the Sine of one 
of rhe means, is ro the ſum of the Sines 
of its Extreams, fo is the Sine of the 
other mean, to the ſum oi the Sines of its 
Extreams. 

10 Andhence, it 4 rank of Arches 
be equi-diticrent, As the Sine ©. any Arch 
in that rank, is ro the ſum ot the Sines of 
any two Arches equally remote :rom it 
on each fide , So is the Sine of any other 
Arch in the ſaid rank, ro the ſum of rhe 
Sines of two Arches next to1t 01 each tide, 
having the ſame common diltance. 

17. Three Archez 2qui-diff-rent being 
propoſed, If you put Z — the S522 of the 
greater extream, Y := the Sine of the 
lefler extream, M: — the Sine of the 
Mean, m = the Co- ine thereor; D — 
the Sine of the common difference , d& -- 
the Co-{1ne thereof, and R = the Ra- 
d11s. 
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t 2. From the laſt before going, it is evi- 
dent,that 1t rwo thirds(1.e clther the former, 
or the latter 60 deg. or the former zo deg, 
and the latter 30 deg.) of theQuadrant 
be compleated with Sines ; the remaining 
third part of rhe Quadrant maybe com- 
pleared by Addition or SubduCtion onely. 
12. 1i ina Circle, two right lines be in- 
{crided cutting each other, The ReCtangles 
ot the Segments of each line are equal, 
And the Angle at the point of Interſection 
is meaſured by the Halt-ſum of 1rs inter- 
cepted Arches. 
i4-[fro a Circle two right lines be ad- 
ſcribed irom a point without; The Rectan- 
gies of each line from the point aſſigned to 
the Convex and Concave are cquall, And 
the Angle at the aff1yned point 15 meaſured 
by the halz difterence ct its intercepted 
Arches | 
15. If in a Circle (or an Elipfis 
:Nree vighr lines ſhall Þe inſcribed, one of 
| them 


es. Ti © 3m 
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them cutting the other two : Then the 
Rettangles of the Segments of each line 
ſo cut, are dire&ed proportional to the 
Re&angles of the reſpeQive Segments of 
of the Cutter. 

16. If aplain Triangle be inſcribed it 
a Circle, the Angles are one half of 
what their oppolite l1des do ſubrend; 

17. Therefore the Angles ot a plain 
Triangle are equal to a Semi-circle. 

18. Andhence, if a Rectangled Tri- 
angle be inſcribed in a Circle, the Hypo- 
—_ thereof 15 the Diameter of the Cir- 
cle. 

19. As the Diameter of a Circle is to 
the Chord of an Arch ; ſo 1s that Chord , 
ro the verſed Sine of that Arch. 

20, Andhence, if from the right an- 
gle of areQangled Triangle, a Perpendt- 
cular be let fall upon the Hypothenule , 
the Hypothenuſe is thereby cut according 
0 the Rario of the {quarcs of the {1des. 

21, If ina Circle, any plain Triangle 
be in{cribed, and a Perpendicular be let fall 
upon one of the fides , from the oppolite 
angular point ; Then as that Perperidicular 
is to one of the adjacent [ides , fo ts the 
B 4 other 
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(8) 
other adjacent ſide, to the Diameter of the 
Circumfcribring Circle. 

22, If a Circle be inſcribed within a 
plain Triangle, Then, as the Perimeter 1s 
co the Perpendicular ; fo is the Baſe on 
which it falleth, ro the Radius of the in- 
{cribed Circle. 

23. If a Quadrilateral Figure be in- 
ſcribed in a Circle , and Interſect with Dia- 
gonals, The ReQangle of the Diagonals is 
equal to the tivo Rectangles of the oppo- 
lite l1des. 

24. If a Circle be both mfcribed and 
circumſcribed by rwo like ordmatc Polli- 
gons , Then, as the Co- yerfed Sine of the 
{i5de of the inſcribed 15 to the Diameter , 
{to 13the Area of the Infcribed to the Area 
0i the Circumſcribed. 

If an ordinate Poliigon be both 
Inſcribed andCircumſcribed by twoCircles, 
Then, as the Diameter of the Circum- 
{cribed,ts to the co- verſed Sine of the {ide of 
the Polligon ; So is the Area of the Cir- 
cum'cribed \to the Area of the Infcri- 
bed. 

26. In any right lined Figure, if a 
Circle be Int cribed; Then, as the Periphe 


Ma 


(9) 


ria of the Circle, is to the Area thereof 3 
So 15 the Perimeter of the right lined Fi- 
gure , to the Area thereof, Er Con. 

27. But in all Circles, as the Peripheria 
is to the Area, ſo 15 2 to the Radius. 

28. Therefore, In any right lined Fi- 
gure, if a Circle be inſcribed, as 2. is to the 
Radius ; So is the Perimeter of the right 
lined Figure, to the Area thereof. 
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4880080560 0484050 
$95079979000054555 |! 
Of Plain Ek 


by Triangles a Figure Compre- 
hended of three lides ; and 
1s either Plain or Sphert- 
cal. 

2. A Plain Triangle 1s that which is 
deſcribed on a Plain Surtace , whoſe three 
fides are right lines; and it 1s either right 
Angled or oblique Angled ; and the ob- 
lique, 1s either obtule or acute. 

3. If a line drawn from the top or 
vertex of a Triangle equally Biſe&ting the 
Baſe, be equa] to the Biſegment , the Ver- 
tical.Angle is a right Angle ; it lefler Ob- 
tuſe, if greater Acute, 

A, In a Plain Triangle, a right line | 

| equally / 


Mid>- LY 
_ 


ee I OT TO ID > 


= 
F 
a, SOR 


(11) 


equally Biſecting the Vertical Angle, cuts 
the Baſe directly according to the Ratio of 
the adjacent legs. 

5- Any one lide of a Triangle is leſs 
than the ſum, and greater than the ciffe- 


| rence of the other two lides. 


6. Any one lide being continued , the 
extcrior Angle 1s equall to the two in- 
terior Angles oppolite. 

7. Ia any right angled Plain Triangle, 
the ſum of the tquares of the {ides con- 
raining the right Angle 1s equa] to the ſquare 
of the Hypothenule. 

8. Ina Plain ReQangled Triangle any 
one of the lides may be put for Radius , 
and the other {ides ſhall be Sines, Tangents, 
Or Secant. 

9. Inany plain Triangle the fides are 
dire&ly proportional to the Sines of their 
oppolite Angles, Et Cor. 

10. In any Plain Triangle, as the ſum 
of any two lides is to their difterence, ſo 1s 
the Tangent of the Half-ſum of their op- 
polite Angles, to the Tangent of their 
Halt-difference. 

11. Inany Plain Triangle, as the Baſe 
i5 to the {im of the Legs, mY 

the 


— 
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the difference of the legs , to the dif- 
ference of the Segments of the Baſe, cut 
by a Perpendicular from the vertical An- 

ba 
a 12, Inany Plain Triangle, as the Baſe is 
to the ſum of the legs ; ſo 15 the Sine of + 
the vertical angle, to the Sine of the ſum 
of + the vertical Angle, and either of the 
Angles conterminate ar the Baſe 

1 2. In any Plain Triangle, as the Di- 
anerer is t9 the verſed Sine of the verti- 
cal Angle , 
90 i5 the ſquare of the Jlels by the ſquare 

ſum of the Jegs of the difference 
To the ſquare of the 01 the legs 

Baſe 

1 4. In any Plain Triangle, the fact of 
the legs and the Sine of their Angle, is e- 
qual ro the fact of the Baſe, Petpendicular, 
and Radius. 
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CHAP. HI 
Of Spherical Triangles. 


I. A Spherical Triangle, is that which 
15 de{cribed on the ſurface of a 


'- -  —_ 

2. The lides of a Spherical Triangle , 
are Arches of ;three great Circles mutu- 
ally incerſe&ing each other. 

3. The meaſures of Spherical Angles , 
are arches of great Circles, deſcribed 
from the Angular Pointsas their Poles, and 
inbtending their Angles. 

4. Thoſe are ſaid ro be great Circles, 
which biſe& the Sphere. 

5. Thoſe Circles which cut each other 
| at right Angles, the one of them paſleth 
4 by the Poles of the other. Er Con. 

6. The Diſtance of che Poles of two 
great Circles, is cqual ro the Angle com- 
prehended by them, 

7. The 
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7. The 3 Angles of any Spherical 
Triangle being given , there are likewtſe 
three tides of another Spherical Triangle 
given, Whoſe Angles are equall to the lides 
of the former Triangle. 

8. The ſum of the Sides of a Spherical 
Triangle are leſs than two Semi-circles. 

9. The ſum of the 3 Angles of a Sphe- 
rical Triangle, are greater than two zight 
Angles, but leis than Six. | 

10. Iwo Angles of any Spherical Tri- 
angle. are greater than the difference be- 
tween the 3 Angle and a Semi-circle. 

11. Any lide being continued, the Ex- 
terior Angle 1s leſs than the two Interior 
oppolite ones. | 

2. Inany Spherical Triangle, the dif- 
ference of the ſum of two Angles and a 
whole Circle, is greater than the difference 
of the third Angle and a Semi-circle, 

13. A Spherical Triangle , 1s either 
ReQt angular, or Oblique-angular. 

14. ARectt-angular Spherical Trian- 
gle, is that whick hath one right Angle ai 
the lealt, 

15. The Leggs of a Rectangular 
Sphe- 
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Spherical Triangle, are of. the ſame 
aftetion with their oppoſite Angles. 

16. Ina ReQ-angular Spherical Trian- 
gle, if either legg be a Quadrant, the 
Hypothenaſe is alſo a Quadrant ; but if 
both be of the ſame affeftion, the Hypo- 
thenuſe ſhall be leſs than a Quadrant ; if of 
different aftetions, then greater : Ec 
C on, 

17. in a Re&-angular Spherical Tri- 
angle, it either of the Angles at the Hy- 
pothenuſe be a right Angle, the Hypothe- 
nuſe ſhall be a Quadrant ; but if both of 
the ſame afteion, it ſhall be leſs, if difte- 
rent then greater : Er Coy. 

18. InaRe&-angular Spherical Trian- 
gle, either of the Oblique-angles ts greater 
than the Complement of the other , but 
leſs then the difference of the ſame Com- 
plement to a Semi-circle. | 

19. An Oblique angular Spherical Tit- 
angle, is either Acute-angular, or Obtule- 
angular, 

20, An Acute angular Spherical Tri 
angle, hath all irs Angles Acute, 

21. An Obtuſe angular Spherical Tri- 
angle , hath all its Angles Obtuſe or 
EMIXE , 
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mixt, iz. Acute and Obtuſe. - 

22. Inan Acute angular Spherical Tri- 
angle , each ſide 4s leſs than a Qua- 
drant, 

22, In an Oblique angular Spherical 
Triangle, if two Acute Angles be equal, 
the ſides eppolite to them ſhall be leſs than 
Quadrants ; if Obtuſe, greater. 

24. In an Oblique angular Spherical 
Triangle, if two Acute Angles be un- 
equal, the ſide oppoſite to the lefler of 
them thall be leſs than a Quadrant ; bur 
if Obtuſe, the ſide oppoſite to the greater, 
ſhall be greater. 

25. Inevery Oblique angular Spheri- 
cal Triangle, it the Angles at the Baſe be 
of the ſame affeRion, the Perpendicular 
drawn from the top of the Vertical Angle 
ſhall fall within the Triangle ; if ditterent , 
without. 


In Oblique angular Spherical 
Triangles , if' a Perpendictiay be 
drawn from the Vertical Ang'c, 
to the oppoſite fide , ( continued if 


need be. 


CILD I, The Co-lines of the. 
, Segments of the Baſe are directly 
proportional to the Co-lines of the lides 
of the Vertical Angle: Et Coz. 

(on. 2, The Co-fines of the Anzles at 
the Baſe are dire&ly proportional to the 
Sines of the Vertical Angles : Er Con, 

(on. 3. TheSines of the Segments of 
the Baſe are reciprocally proportional to 
the Tangents of the Angles Conterminate 
at the Baſe : Er Con, 

Con. 4. The Co-lines of the Vertical 
Angles are reciprocally proportional 


| to the Tangents of their [1des : Es Con. 
; | 


C Axioms 
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Axicms for the Solution of 
" Spherical Triangles. 


Axiom Is 


N ReQ-argu'ar Spherical Triangles 

having the ſame Acute angle at the Baſe: 
The vines of the Eypothenvſes are pro- 
portional to the Sines of their Perpen= 
dicuiars. 


TP AX109 y 


in Re&-angular Spherical Triangles 
haying the ſame Acute angle at the Baſe : 
Tie Sines of the Baſes and the Tangents 
9. the Perpendiculars are proportional, 


A 7271 Ze 


in al Srherical Triangles, the Sines of 
te Angles are directly proportional ro 
the Stzes of rheir oppolice fides : Ex 
$ br, q 
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In all Spherical Triangles , as the fac 
of the lides containing the Vertical an- 
gle,1s to the ſquare of the Radius , So 
is the fa& of the Sines of the |; ſum; and 
the 3 difterence of the Baſe and ditterencc 
of the Legs, ro the ſquare of the Sine of 
z the Vertical Angle, 


o 
\) q 
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| In all Spherical Triangles, having added 
all the ; lides togerher, find the difference 
betwixt each (1de and their hal ſum : 
And then , 

As the ia& of the Sines, of the © ſum of 
al! the (ſides, and the difference of the 
tide oppolite to the Vertical Angle, is to 
the fact of the Sines of the differences 04 
the containing {ides from the ſaid 5 ſun, 
ſo 15 the ſquare of the Radius to the ſquare 
of the Tangent of £ the Vertical Angle. 
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CHAP. IV. 


Of the ProjeSion of the Sphere 


in Plano. 


I. Orthographically. 


Hemiſpheres, and the Eye be placed | 


| a Sphere be by a Plain cut into two 


at an infinite diſtance, Vertically to 
on? of the Hemiſpheres ; then a right 
line infinitly extended from the Eye, to 


any aſſigned point in the Spherical ſurface | 


of that Hemiſphere , ſhall porje& the aſ- 
ſigned point upon the Plain : And the 
v1{tance upon the Plain, from the apex of 
the Hemiſphere to the projeed point , 
is equal to the fine of the Arch from the 
Vericx of the Hemiſphere to the aſſigned 
point , the Radius of the Sphere being 
put {or kaitis, 


2. Sterrg- 
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2, Steriographically, 


If a ſphere be by a plain touch't , and 
the eye be placed in the <pherical ſurface 


| Diametrically oppoſite to the touch-point ; 


Then a right line infinitly extended from 
the eye to any aſhgned point in the Sphe- 
rical ſurface ſhall proje& the afſigned 
point upon the Plain : And the diſtance 
upon the Plain from the touch-point to the 
projected point is equal to the Tangent of 
+ the Arch from the rouch-point to the 
aſſigned point: The Diameter of «he 


| Sphere being put for Radius. 


3. Gnomonically. 


IF a Sphere be by a Plain rouch'd, and 
the Eye be placed at the Center of the 


| Sphere; Then a right line infinitly ex- 
| tended from the Eye to any affigned poinr, 


in the Spherical ſurface (whoſe diſtance 
from the touch-point is leſs than a Qua- 
drant) ſhall proje& the aſſigned point 
upon the Plain : And the diſtance npon 
the plain from the touch-point to the pro- 
C 3 jeged 
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jected point is equal to the Tangent of the 
Arch trom the rouch-point to the aſligned 
point : The Radius of the Sphere being 
put for Radius. 


To prejel? a Meridian line upon any 
Herizoz tal plain. 


1. Having prepared a piece of Metal 
or Wood, and made it a true Plain, and in 
ſoine convenient point thereof (taken as 
a Ccntre) ereted a Gnomon of ſuftictent 
length, at right angles to the Plain: T 
done, fix the Plain truly Horizontal 

2. It yon take the Suns Co-altitude 


Seriographical projection (having a line 
of Tangents by you) ſet otffrom the Cen- 
tre of your plain or toot of the Gnomon, 


ſpective Azimuth, or ſhadow (continued 
1t needbe) made by the Gnomon at that 
inſtant when the Co-altitude is taken , 
vou will inſert three points upon the 
ATE 
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( i. e. his diſtance from the Zenith) rhree ;5 
times in one day, and (according to the ' 


the iangent of 3 cach Arch upon his re- | 


*_ A, oh hans 


Q 
% 

o 
+ 


| 


a. 


| 


(23) 


3, If you find out the Centre to 
thoſe three inſerted points, then a rigth 
line infinitely extended by this Centre. 
found, and the Centre of the #laty, or ;oot 
of the Gnomon, 1s the true Meridian line : 
Which was to be projected. 


CHAP. V. 


Of Planomeiry, and the Cemer 
of Grawity, 


the Baſe, and the Perpendicular , 1 
equal to the double of the Area 
of that Triangle. 

2, In any Plain Triangle, as the Di- 
ameter is to the Sine of any one of the 
angles, ſois the fa&t of the adjacent Legs 
to the Area, 

. 2. And hence, in how many ſoever 


'P J: any plain Triangle, the fa& of 


Plain Triangles , "—_ one angle equal 
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in Commen, the fats of their ſides in- 
cluding the common Angle, are dire&ly 
proportional to their Areas, Et Cox, 

4. In any plain Triangle, as the fa&t of 
the Diameter and the Sine of any one 
Angle, is to the ſquare of the oppolite 
{ide , ſo is the fact of the Sines of the 
other two Angles to the Area. 

5. If youpmt P = the Semi-perimeter 
of any plain Triangle,and D, D, d, = the 
reſpetive differences accruing by Sub- 
duction of each perticulac fide from the 
Semi-perimeter, and the Area — A, Then : 
1) DU DEF —A. 

6. A Triangulate (1, e. any right lined 
figure) is Compoſed of Triangles, and the 
Triangles are kefs by rwo than the number 
fides, and the Diagonals are leſs by three : 
And the Area thereof is equal to the Area 
of its Triangles. 

7. It you puti — the Radius of a 
Circle, then the Area (and alſo the Semi- 
peripheria)ſhall be = 2,1 416 fere : accor- 
ding to and '4len, Suelltas, and Hugenius. 

8. If you put D — the Diameter of a 
Circle, P = the Peripheria, and A — the 
Arca, then : 

r,2 
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1,25324)D D(=A © 
12,5637)PP(=A 

1) 3,1416D(=P 
1)4/:12,53637A:(=P 
3,1416)P( =D 

| 1)4/:1,27324A:(=D 


9. If youput K — the Area of the 
Segment, or Kant of a Circle, V —= the 
| Verſed Sine in the Segment, D = the Dia- 
| meter of the Circle, or Q equal to its 
| Area ; alſo if youpntD)2V(=u, a 
| Verſed Sine ( to be found in a Table of 
| Verſed Sines, the Diameter being 2,000 
| & c, ) whoſe reſpeCtive Arch in Degrees 
land Decimals being doubled , you may 
)call A, and the correſpondent Sine of A 
©.,You may call S, Then : 


: $8):0,017453A—S:xDD(=K 
| Or 
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| 6,2831853): 0,c17453A—S;xQ(=K 
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8): 3,1416—0,017453 A=S:x DD] 
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at » . /* ” as 1 
10. Again, it you put A ork= the | 


greater or leſſer Segment of a Circle, cut ! 
by a Chord-line, D = the Diameter. of 
the Circle y = the difference of the Seg- 
ments of the Diameter cut at right Angles ; 
by the foreſaid Chord-line, alſo if you 
put D)y ( = S, a Sine (to be found in 
the Common Table of Sines, the Radius 
being 3, 0000 Cc. : ) Whoſe reſpettive | 
Arch in Degrees and Decimals being dou:- | 
bled you may call A, and the correſpon- 
dent vine of A you may call S, Then : 
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8) 3, T$10-7-C,017453 AS: x DD : 
4 " 
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© n= Me 
) 

Another way : ; 

x, 22328): ©, 5+ ©, 00297 A | 
-|-- 6,168: x DD( = K. | | 
T, 27324) : ©,5—0, 00277 A ] 


— 165: «DD(=k. 


11, If you put Z— the Area of a 
Zone of a Circle intercepted hetween the 
| Dia- © 
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Diameter and Chord-line parallel to. it ; 
D = the Diameter of the Circle, B = 
the breadth of the Zone, Then :; 


10D—15 B): 15 D—-16B: x BD({ SZ 
ioD—r 6B): 16D-17B;x BD(<Z 


12, 1' you put k—= the Area of the 
Segment of a Circle (not greoter then a 
Semi-circle, )C-- the diſtance of the Centre 
of Graviry irom the apex ot the Segment, 
r — the Radius, c = the Chord of the 
Segment, and u = the Verſed Sine in the 
Segment, Then : 


9r—61u):6r—4u:xcu{<<cK 


Gr-—61):6r—3u:*xcu( >k. 


25t—15U):lor—6u1:xu(<CG. 
25X—15u8):tor—5u:*xu{(>G. 


13. If you vat H -= the Area of an 
Hyperbola, G -= the diſtance of the Cen- 
tre of Gravity from the apex of the Hy- 
perbola, a == the auis, B = the Baſe, r = 


! 
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the Semi-tranſverſe Diameter (between the 
Vertex of the Hyperbola, and the Center 
of the aſſymtoptes) Then : 


gi-|-6a):6r-|-4a:;xBa( >H. 
9 r-|-6a):6r-|-3a:xBa(<H. 


25 r-Þ-15a):10r-þ6a:xa(>G, 
25 t=þ-154);10t-|:5a:xa(<G. 


14. If you put D — the diſtance of 
the Center of Gravity of a Plain right 
lined Triangle from one of the Angular 
points, and | = the right line from that 
Angular point BifeCting the oppolite ſide , 
Then: 3) 2 I(= D. | 

15. If you put D — the diſtance of 
the Center of Gravity of the Settor from 
the Center of the Sector, c — the Chord, 
r = the Radius Biſefting A == theArch, 
Then: 3 A) 2rc(=D. 

16, If you put L= the diſtance of 
the Center of Gravity of a, ( = the lefſer 
of two Superficial figures propoſed) and 
| — the diſtance of the Center of Gravity 
of A,( = the greater of tyyo Superficial 
t lyures 
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Figures propoſed) from the common Cen- 
ter of Gravity of both the foreſaid Figures, 
and D = the whole diſtance of their re- 
ſpective Centers of Gravity, Then : 
A-+a)DA(L. =and A--a)D a(=1. 

17. As an vniteisto the Radius, ſo is 
the exceſs of the 2 angles above a Semi- 
circle (in a Spherical Triangle ) to the 
boſſed ſurface of that Triangle. The ex- 
ceſs is to be taken in the ſame parts, as 
i5 the Radius. . 

18, It a Sphere be encloſed in.a Cylinder, 
and that Cylinder be cut with plains para- 
lel to its baſe ; then the Intercepted rings 
of the Cylinder are equal to the Intercep- 
ted ſurfaces of the reſpe&ive Segments of 
the Sphere. 
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i) CHAP. VI. 
Of Solid Geometry. 


yg you put Pr = A Prim, B = 
one of its Baſes, and P = the Per- 
pencicular 


(30) 
pendicular height of the Pciſme, Then : 
I ) BP ( — Pr. 


2. It youput Fr — the Fruſtum of a Pt- | 
ramide or a Cone intercepted petween two | 
Plains Paralet cutting the axis, B = the | 
greater Baſe, b — the lefler aſe, and Þ = " 
the Perpendicular height of the Fruſtum ; 


Then, 
3): B-|-v B bob: x P (= Fr. 


3. It youputFr — the Fruſtum of a | 
Spherical Piramidoid, Sphere,or Spheroid, |; 
Intercepted between two Plains parallels, * 
one of them paſling by the Centre , B = / 
the greater Baſe, b — the lefſer Baſe and | 


P = the Perpendicular height of rhe 
Fun, Them: -: 
3):2B--d:xP( = Fr. 

4. If you put Fr = the Fruſtum of a 


Porabolical Piramidoid or Conoid Inter- ! 


cepted berween two Plains parallel , curing 
the axis, B = the greater Baſe, b = the 


leflcr Baie, and P — the Perpendicular ? 


height of the Fruſtum : Then 
2): B-|-b:xP( —Fr. 

5- If yonputS — a Sollid made by 
Rotation, R = the Radius or neareſt dt- 


ſtance, berween the Centre of Gravity of 


; ( 31) 
:A= the vegetting Figure, and a right 
: line in the ſamePlain ailigned (without) 
{for an axis, and p — the Peripheria of 
1aGi rcle whoſe Radius is unity, Then : 
11)A Rp,(=5. or Thus 0,159)AR) =S. 
” .6, It youpmt Fr — the Fruſtum of a 
; Parabolical Spindle, intercepted berween 
!rwo plains Parallz}, one of them paſling by 
1the Centre, B= the greater Baſe, b — 
|the lefler Baſe, P= the Perpendicular 
{height of the Fruſtum, Then : 
15):8B-7b:xP(=Fr. 
7. In the 2, 3, and 4 Propofitions : 
' (which Propolitions are general for Pira= 
| mids or Cones,Piramidoids or Conoids,of 
| what Baſe ſoever) If it will ſerve your 
! rurn to bind onely the Cone, Conoids, and 
7 Parabolical ſpindle, when their Baſes are 
1 Circles, it may be delivered thus , 
1 1x. If you put Fr = the Fruſtum of 
1 aCone incepred between to Plains parallel, 
? cutting the Axis at right Angles, D = the 
| Diameter of the greater Baſe,d = theD1a- 
\ meter of the leſſer Baſe, Þ —= the Perpen- 
dicular hight of the Fruſtum , and make 
S— D-d » Then: 

3, 82):99 —Dd:; x P( = Fre” 


- 
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2. If you put Fr = the Fruſtum of a 
Sphere or Spheroid, intercepted between 


two Plains paralel, one of them paſſing by] . 


the Center Cutting the Axis at right An- 
gles, D = the Diameter of the greater 
Baſe, d = the Diameter of the lefler 
Baſe, and P = the Perpendicular height 
of the Fruſtum, Then - 
34-82):2 DD-+dd:xP(=Fr. 

3. {f you put Fr = the Fruſtum of a 
Parabolical Conoid, intercepted between 


two Plains paralel cutting the Axis at|* 
right Angles, D = the Diameter of the] - 


-—axf Baſe, d — the Diameter of the 
efſer Baſe, and P = the Perpendicular 
height of che Fruſtum, Then : 
2,54):DD-+-dd: x P( —=Fr. 

4. Tf you put Fr = the Fruſtum of a 
Parabolical Spindle , intercepted between 


rwo Plains Parajel, one of them pafling 


by the Center cutting che Axis at right! | 


Angles, D = the Diameter of the greater 


: o 
Baſe, d =the Diameter of the lefler| ->* 


Baſe, and P = the Perpendicular height of 

the Fruſtum, Then : 

I 9,1): 8 DD-þ+7z dd; xP( = Fr. . 
| 8, 1 


C33) 


If you put Fr = the Fruſtum of a 
Sphere intercepted between rwo Plains pa- 
alle), one rouching anil the other cutting 
the Sphere, d = the Diumeter of the 
Baſe, and P = the perpendicular height 
of the Fruſtum, Then ; 


254645) : dd-j-15PP:;:xP(=Fr. 


This Rule will alſo hold if it were the 
fruſtum of a Spheroid, putting d d — 
the tact of theright angled Conjuzartes in 
the baie, | 

g. If you put Fr — the fruſtum of a 
Cone intercepred between two Plains pa- 
rallel, one oi chem being fxed rhe other 
moveable , D -— the Diameter of the fix- 
et bait, p = the- perpendicular height of 
the fruſtum, and d =-the increment or 
decrement of any two Diameters at one 
Inch diſtance in the perpendicular, Then : 


3,82) : ;DD= ;Ddp-+-ddpp : xp (==Fr. 


10, A Coopers common Cask, that is 
ſach as are round at their heads ( and not* 
<liptical as ſome Oyl Cask are ) being 
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Propoſed, if you put D — the Diameter 


ar the bouldge, d —= the Diameter at the | 
heads,Cz—the diagonal from the middle of | 


che bongue-hole to the bottom of either of 


the heads, L= the length of the Vellel, 


and make S=D-+d, Then : 
L =4/:4G G—SS: 
G=—=4iv:LL-|-SS:; 
dS=4Y/:4GG—LL: 
D=S--qd. 
d=S—D, 


11, According to the Equated Circle , 
now.in uſe, if you put Q— the Quan- 
tity of Liquor in a Coopers common Cask 
being titled totally or partly, the axis 
being polired parallel to the horizon , the 
Veſlel being taken as the middle Fruſtum 
ot a parabolical Spindle intercepted be- 
tween two Plains parallel, equidiftant 
fom the Centre cutting the axis at righr 
angles, D= the Diameter of the bouldge, 
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(35) | 
V — that proportion of this Diameter 
which is wet, d = the Diameter at the 
heads, and P = the perpendicular height 
or length of the Veſſel, alſo you ſhall 
put D)zV(=N, which N abuts you to 
K-—. a Segment to oe found in the Table 
of the Segments of a Circle whoſe Area is 
uniry:* Or if you have not by you a Table 
of Segments you may find K by Ch.;p. 5. 
Prop. 9. and then if you divide by 19,1 
you ſhall have cubical Inches, it by 
4412, Wine Gallons, it by 5385, Ale 
or Beer Gallons , and the Rule will ftand 
thus: 


19,1): 8SDD+7dd:xPxK(=Q. 


But if the ſaid Veſſel be taken as the 
fruſtum of a Spheroid intercepted, &c. 
Then inſtead of : SD DD - dd: you 
ſhall put : ro DD -|-5 dd: And yet 
the forelaid Diviſors hold true to all intents 
and purpoſes. 

12, Concerning the Cyl:ndrod , &c. 
in its ſeveral kinds and ſeveral fruſtume, 

By the word Cylindroid (in this place } 
's meant a Sollid contained under three 
D 2 Surſaces 
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Surfaces (4. e.) two Plains parallel and 
a Cotivex begirter, whereof the two 
Plains parallel are called the Baſes, and 
are both Circles or both Elliplis, or elſe 
one 3 Circle and the other an Elliplis , and 
the Convex Surtace 1s called the Zone , in 
which Zone there may be every where 1 


right line applyed trom any point in one 


baſe ro ſome POINT in the other : and if 
ſuch a Cylindroid be cut with two Plains 
meeting in the Centers of borh Baſes, cut- 
ting (or rather inſerting) conjugate 'Dia- 
mcrersin both Bales, Then : 


If you pur C -= the ſollid Content of a 
Cylindroid. 

AGB aloit = the two A conju- 
LUC Diameters. 
G & 141 below — the rwo retan oled con- 
jugare Diameters. 

A & Guoppolite == the tryo correſpondent 
Niametcrs. 

Z & 1 oppotite = the two correſpondent 
iMametcrs. 

Alſo Þ = the perpendicular height of che 
Cylindroid, Then : 


3,%); 


| 


(37) 


3,32) : A+4G:*B+:G+3A:;xH:xP(==C, 


I 3}. To cut the Cylindroid with divers 
Plains parallel, the Plains being of one 
common diſtance, and that diſtance being 
taken for Unity in the lineal Menſura- 
tion of the Cylindroid : To do this from 
that Baſe wherein G and H are Conjugates, 
you ſhall mike P) A— G(=D and P; 
B--H (=d, ih: 


3G 1ED:xH +:rfG|-D:xd= firſt Fr 
:5G4-42D:xHt:4:GtD:xd= firſt dif 
;DH-|-:3G-+12D : xd = ſecond dif, 
6 Dd — third diff, 
All to be divided by 3,52. 

If it (all ſo happen that A=B and 


G—H, 1s the icuſtum of a Cone, 


]hen: 

3 GG-|-:3G-|-D:xD= firlt Fr. 
3GG+:9G-=7D:xD = firſt diff 
3 :6G 


D 3 


+ 5,G-+ 12D:x D = ſecond diff; {7 
CG DD — third diff. | 
All to be divided by 3,32. 


If it (i:all ſo happen that B —H , 
They : 
 I- » D: x H = firſt Fr. 
;* Cell -4 iD: x H= firſt diff, 
> D H - ſecond diff. 
At! to be Coke by 2, 


COEPERRCETS ye FF Y, 


[i it {hall fo happen that B=H=G, 


Dec tD: x G — firſt Fr. 
:3G+45iD:xG= firidif. 
3 DG — ſecond ditt. 

Alltobe divided by 2,8: 


If it ſhall fo _ that A=B —= G 
— H, Then 1t is a Cylinder : to be divided 
by 2 8.4. 6 

1.4. Now initead of P — the pres: 
dicular of the whole height of the Solid, 
you ihai! put p — the perpendicular hz ihe 
of any partthereof, from that Baſe where- 

2G and H are Conjugates, and C 
ne ſolid content of the C :ylindrotd at chat 
| height, 


= oÞ ”y 


( 39) 


; height, then it holds as in the margin : 


But it ſuch a folid have not its. 


- Zone made by Circies or Elliplics 
\ but by four flat fides ar right angles 
ro the foreſaid Conjugates , then it 
15a Priſmoid : Nevertheleſs the Rules 
betore preſcribed hold to all intents 
and purpoſes, it you take away the 
Divifor 3,82 and In the room thereof 
place the Diviſor 3. 

15. This laſt Propolition to find 
the Content of the Cylindroid or 
Priſmoid at any height or depth may 
be alſo performed by the Table of 
figurate Numbers following, thus : 


I. Having got the firſt Fruſtum,firſt, 
ſecond, and third difterences (if 
there be ſo many) of your Solid, 

' multiply them by the reſpeCtive 
numbers in the Table at that height 
or depth. 

. Add all theſe Products rogether 
into one Sum, having reſpect to the 
{figns + and —- (if they fhall be fo 
figned) and this Total 1s the Con- 


to 


tent of your Soltd at the height or 
A 


depth propoſed, 
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A Table of Figurate Numbers for the ſpeedy ColleT;- 
third Differences, in finding the Content of the 
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0020 
©0035 
0056 
008.4 
OI20 
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Cylindroid or Priſmoid : 
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(42) 
, The conſtruction of this Table 1s very 
ad ie, for yon may ſee it is nothing but 
A Colletion of Unites : But to make 
the reſpective numbers in this Table for 
the firſt, ſecond, and third Differences to 
any Depth propoſed, without any gra- 
dual Collection, this is the Rule. 


If you put D = the Depth 

Then 1 )D — 1 (= 1 Diff. 
2)3zDD--3D-|- 2 (= 2 Diff. 
6)DDD--6DD-j-11D—6(=3; diff, 


Or if you put D — the firſt Dif, 
Then 1) D (— I Diff. 

2) DD — D(= 2 Diff, 
_ 6) DDD—3DD-[--2 D (— 3 Diff 


16.The ſymetry of like Superficies and 
like Solids, Superficies are like, and S0- 
lids are like, if the Age be qa} 

1mber and | quantity, = 
F 
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(43) 
' 17. Like Superficles are one to another 
{as the Squares of their Correſpondent 
:Sides : Like Solids are one to another as 
[che Cubes of their Correſpondent Sides. 
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; CHAP. VIL 

Of the ConflruGion and Tſe 
: of the Scale of Ponderoſity 


' (commonly called ) the Still- 
Right Line reſting on a ful- 


| 
| yard. 
ciment equiponderate being 


| Io 
; A; 


"ropoſed : Then 11 any pon- 
. derofity ſhall be applyed to 
{ a point of Pendency in that Line, it 
ought to be underſtood, that that Pondero- 
| Gty is traniplantzd from the Fulctment to 
that point of Pendency : But if any Pon- 
derolity ſhall be withdrawn or taken away 

from a point of Pendency in that Line, it 
E: ought 
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(42) 
ought to be underſtood that that Ponde- 
rolity is tranſplanted from the point of 
Pendency to the Fuicinent. 

2. A Right Line reſting on a Fulciment 
equipanderate being propoſed : It divers 
Pendzroi'ties thail be pendantly applyed 
on {urdry points of that Line , fo that 
the ſa1d line be equiporrderate again : Then 
the facts (of exch Ponacroitty by its tranſ- 
plantation troiathe Fulciment) on this fide 
the Fulcimen. , are equal to the fats on 
that lide ihe Fulcimojir, 

3. A Right Line, refting on a Fulci- 
ment, equiponderace vy Crvers Ponderoſi- 
ties, pendant in ſundry points of that line, 
being propoſed: 1; rwe of the Pondero- 
lities pendant ſhall be traniplanted, ſo rhar 
the ſaid line be equiponcerate again : Then 
the facts-of each Ponderolity by his di- 
ftance run in tranſplantation are equal. | 

4. If a Stillyard or Scale of Ponde- 
rolity, Or (as the Datch caii ir) the Roman 
Beam, be true, (7. e. doth give the truth) 
in two points (the farther diſtant the ber- 
ter) it 5s true in all the points of pendancy 
throughout ,. the Diviſions being equal. 
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COSNEOPOESSESESIES 


CHAP. VIIL 
Of the four Compendiums for 
quadratique Equations. 


N theſe tour Compendiums you have 
I both the afhrmative and negative 
Roots ſymbolically expreſt , = being 
the unknown Symbol in each Equa- 
tion, (but made known by each Solution) 
a being the known tacor 1n the firſt rerm 
L being the known fa&or in the ſecond 
cerm ; 7 being the reſolvend. 

But if at any time an Equation ſhall be 
propoſed, incumbred with vulgar tra&ions, 
let be reduced to its leaſt terms in whole 
numbers, if poſlible ;, if not, ler it be 
reduced ro ts leaſt terms in Decimalz ; and 
then it will tall under one of theſe four E- 
guations following. | 

In which Equations you muſt note, that 


F . it there be no known taQor expreft in the 


firſt term , then #« is underſtood to be unt- 


ty; Furthermore, it is eyident, that if any 


quantity 
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Giamity ſhall be figned — that then t: 
the Square Root , or the Root of any ey 
power of ſuch quantity ſo ſigned, is inc: 
plicable : Therefore when this thall hay P 
pen in the Solution of any Equation whi 

ſoever, that Equation may be ſaid to |. 
impoſlible. 50 


I, Equa, -|-azz|-ba = 7 Pri 
Sol. 2a) i4/ : +bb-|-4ar : bt; I Ts 
nm op | | 

Sol 

2. Equa. Faw —ba=-|-r | 


Sol. 2a) £4: +bl-4-ar : +b __ 


2, | 


+ 
- . Equa. —j|—A&Þ —bz Dy 2 So 
'Þ 


Sol. 24) £/ :-{-bb—4ar ; +4 OY By A 


4+ Equa, ed. 4-4 
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v\CHAP. IX. Of Recreative Problems. 


; Problem 1. Ts find a, b, c, three uumbers 
ander this qualification. 
| 44=bb-|-c6, quel. a? b? c? 
Sol. A=anÞi. B=nn—1. C=25;, 
You may put #= any number, 
Probl.2. To find a, by C, three numbers under 
z thu qualification, 
= ab+bb=cc. quel, a? bec? 
Sol. A=2#-|-1. B=nn. C=mn-|-n 
|. You may put = any number. 
+ Probl. 3.To find a,b, c, three nnuxpbers under 
2) thus qualification. 
aab--bb=cc, quel, a? be c? 
Sol. A— 24+I, B=nn—I, C=nn+it+i, 
" You may put »— number. 
. [Probl. 4. To find 2, b,c,d, c, five numbers 
nnder this qualification. 
4-+b—sc, £6-—g=dd, co—b=ee. 
| Queſ., 4? b* 6? d? e? 
| . nm +4nmmet+ un +2% 
olutlon A =—— J-anFi : 2) 


2 #nn-|5 nu [4x11 


—— 


LP — ;nn{-4n-11;(2) C 
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Tou may put #— any whole numbe.. 
Bur note, thar every Equation is to be redv 
ced to its leaft terins, It need require. 


Probl. 5. To fird the C oitent 0 of any Solid 


12.:de by Rat ation, if Gy C43 get the | 


ratio of the Squares of its Ordinates , 
ro any rank of Reftargles : * This 15 rhe 
Theorem, 


If rwo ranks of Quantities or Numbers | 
be propoſed (in any qualification or order; 
whatloever) having one common ratio be- 
tween each pair of Correſpondents: Then 
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in both ranks their Correſpondent Sums 0. 
Ditterences have the ſame common rats. 

This Theorem hoids as well in Superficies 
it you can get the 7at:o of the Ordinates to! 


any other rank of Quantities 6t Numbers», 
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GAUGING EPITOMIZED: 


| JR, 
An Abbreviation of Solid Geometry , concerning the Buſineſs of Cas xGauGtnc. 
taking a Cask zn any of the Four Notions following, By Michacl Dary. 


PREMONTTION, 
| | you put D — the Diameter of the Bouidge, « — the Diameter 0: enter of rhe Heads, andy --D --d; 
[, —- the length of the Axis of the Veſſel , and C => the Content thereof, the dimention bejug raken in Juches, 
Prop. 1. If a Cask be taken as the middle Fruſtum ot a S pheraid, intercepted between wo Planes varallet cutting 
the Axis at right angles : Then, 3,82) : 2DD-{- dd: xI (= C. D 
Prop. 2. If -a Cask betaken as the middle Fruſtum of a parabolick Spindle, ntercepred between two Planes paral- 

!el,cutting the Axis art right angles : Then, 3,52): 2zDD -}|- dd--o,qyy : >L (=C. 

Prop. 3. If a Cask betaken as the middle Fruſtum of two parabolick Conotls abutting upon one Common Baſe, 

intercepted, &'c. Then, 3,02) : DD + dd: x1;1 (-- C. 

Prop, 4. If a Gask betaken as the middle Fraſtum ot two Cones abutting ujon one Common Baſe ; intercepted, | 

Cc. Then, 3,82) : DD-|-dd--;yy : x13L (=. 

Now if you would have the Content in Beer Gallons, you muſt mulriply 4,82 by 282, makes your diviſor 
— L077 fere: If you would have Wine Gallons, 3,82 x 231 wakes your diiſor — $8 fere. And from theſe 
two diviſors, you may Calculate Tables for Wine or Beer Meafure : For the ſquare of any diameter in Inches di- 
vided by 883, is the Conſtruction of theWine Table ; or by 1077, isthe LonſtruRion ot the Beer Table : And 
either of theſe Tabs have their ſecond differences equal , therefore theywill be made by an eatie ColleRion. 

«] If 4 Cask be not full (the Axis being poſited parallel to the Horizon ) tfnd the quantit 'y of Liquer contained wn :t. 
Todo this, you ought to have a Table of the Segments of a Circle, wholArea is unity,the Diameter being divided 
into 1 0000 equal patts, and then this Approximation is the readieſt hitheto uſed, which requireth this D.ca ; the 
whole Content of the Cask,the Draweter at the Bouldge,and the wet Porton thereof,and the Proportion runs thas : 
As the whole D:ameter, 1s to 1ts wet Portion ; fo is the D:amerer in the "able, (7.c.1 0000, ) to its like Portion : 
Which being ſoughtin the Table of Segments, abutts you toa Segmet, by which if you multiply the whole 
Content of rhe Cask, the Product 15 the Content of the remaining Liqud in the Cask. 


Here followeth an Account of ſome Addenda to, and Faults | caped in,Dary's Miſcellanies. 
TY Age 4.might hipe been added,or T )RZ—RR(=T of 3 A.p.1 1.1.14 for right anguled 7, retangul: "vor 


=T7077 Joe: you would have Wine Ga ons, 3, d2 x 231 makes your dinſor — $8 3 fere. And from theſe 
two diviſors, you may Calculate Tables for Wine or Beer Meaſure: For th: ſquare of any diameter in Inches di- 
vided by $83, is the Conſtruction of theWine Table , or by 1077, isthe Lonſtrution ot the Beer Table : And 
either of thcſc Tablws have their ſecond differences equal , therefore they will be made by anealic Collection. 
«' If 4 Cask be not full (the Axis being poſited parallel to the Horizon ) tfnd the quantit y of Liquor comtained w it. 
' Todo this, you ought to have a Table of the Segments of a Circle, who! Area is unity,the Diameter being divided 
into 1 0000 equal parts, and then this Approximation is the readieſt hithero uſed, which requireth this D.ta , the 
whole Content of the Cask,the Draweter at the Bonldge,and the wet Portion thereof;and the Proportion runs thus : 
As the whole Diameter, 1sto its wet Portion ; fo is the Diamerer in the able, (:.c.1 0000,) toits like Portion : 
Which being ſoughtin the Table of Segaerrs, abutts you toa Segment, by which if you maltiply the whole 
Content of the Cask, the Product 1s the Content of the remaining Liqua in the Cask, 
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Here followeth an Account of ſome Addenda to, and Faxlts;ſcaped in,Dary's Miſcellanies, 


TI Age 4.might hwe been added,or T )JRZ —RR(=T of 3 A.p.1 1.4.19.for right anguled , re&tangular. 1.x 4+ for 
rectanguled r.rEangular, p, 1 4.pr.7,ſenld r4z thu, The 3 Angles of any Spherical Triangle being given,there 
are likewiſe 3 lides « another SphericalTriangle given, whole Angles are qual to the lides of the firft Triangleit you 
rake rheComplemer: to 1 80 deg.of one of them,but moſt conveniently ofthe greateſt, p. x 9..1.for tact of the lides r. 
fact of the-(ines of tie ſides. p,20.after the orthographical Projection [hou have followed, By this means all Circles of 
the Sphere perpendiular to the Plane, are projected inro Right Lines, thþſe parallel co it into Circles of the ſame 
bigneſs, and all othe into Ellipies. $9 after the Steriographical Projecon, By this means, all great Circles of the 
Sphere, paſſing thorygh the Eye and Touch-point, are ProjeRed into Reht Lines, and all other into Circles, and 
the Angles in this Projection are equa] to their Correſpondent Angles onthe Sphere. So after the Gnomzanical Pro- 
jettion , By this meqns, all great Circles on the Sphere perpendicular ro qe Plane, are Projedted into Right Lines, 
all thoſe paralle] ro into Circles , and all others into Hyperbola's, Patabola's or Ellipſes, accordingly as they 
cut or touch that Grht Circic of the Sphere which 1s parallel to the Plangor do neither. P.2 3.1.1 5efor Legs r. Sides. 
P, 25.1.2. 4-fq12,56377.12,5664. P.27.1.1. for and Chordt.anda Chord , /. 4:for —15Br. —16B. 
P.28.after Prop.: 5 Pould have {ullewed, The Area 014 Parabola,is 7 ofthe circumſcribed Parallelsgram of the ſame 
Baſe and Height;andthe diſtance ot irsCentre of Gravity from 1tsVertextowards its Baſe,is + of its, Altitude : More- 
overin a Semrparaixla the Centre of Gravity, is in a Right Line parallel to the Baſe, at * of the Height, andin a 
Right Line parallel to the Ax15 at 4 of the Bate. P. 19. Prop. 18. fheulf run this, If a Sphere be inſcribed ina 
Cylinder , and that'Cylinder be Cut with Pjanes at Right Angles to its Axis , then the intercepted Surtaces of the 
Cylinder are equal'o the intercepted Surtaces of the reſpective Segments of the Sphere. P. 31. 1. 1. for the be- 
getting r. the Area & rhe begerting - {. 17. for $B-[-b >. 8B-4-.44/Bb\ -3b. P.32./4,ult. and P.35 4.1 4. 17, 
tzr $DD-{-7dd 7. 8ID-|-4Dd-j-;3dd. P. 35. Prop. 12. ſhmldrun thu, By the word Cylizdroidis meant 4 Solid 
contained under thre: Surfaces (2. e. ) two Planes parallel and a Peripetaſma , whereof rhe two Planes parallel arc 
the Baſes, and are bath Circles or both Elliples,or elle one a Circle and the other an Ellipfis,and a Right Line exten- 
224 from the Centreot one Baſe to the Centre ot the other, may be called the Axis of the Solid ; and In the Peripe- 
:a{ma a Right Line may be any where applied trom Baſero Baſe, being inthe ſame Plane with theAxis of the Solid. 
Bur if ſuch a Cylirdroid be Cur with twoPlanes meeting im the Centers of both Baſes,Cutting (or rather Inſerting) 
ce&tangular Conjug:te Diamerers(or Axes) in both Baſes,then cc. P. 3 7.1.2. for divers r.many.P.3 9.1.3 .for Lone r. 
Peripetaſma , . 6. for to the toreſaid Conjugates r, berween themlelvesthen it is a Priſm or Priſmoid. P.42./.ult, for 
Juantiry 7, quantity, and their i1des proportional, : 
| : ibis Table of Wine Meaſure jhould have come in Pag, 2c. of the Miſcellanies 
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ACRE : | dherical I riangle given, whoſe Angles are ual to the l{ides of the firft Triangle,it you 
take theComplemer to 1 80 deg.of one of them, but moſt conveniently ofthe greateſt,p, 1 9.1.1.for fact of the lides r. 
fact of the-fines of tie ſides, p,20.after the orthographical Projection jhouf have followed, By this means all Circles of 
the Sphere perpendiular to the Plane, are projected into Right Lines, thþſe parallel to it into Circles of the ſame 
bignels, and all othginto Ellipies. $9 after the Steriographical Projetion, By this means, all great Circles of the 
Sphere, paſſing thorggh the Eye and Touch-point, are Proje&ted into Rpht Lines, and all other into Circles, and 
the Angles in this Pyjection are equa) ts their Correſpondent Angles onthe Sphere, So after the Gnomonical Pro- 
gettin , By this m 15, all great Circles on the Sphere perpendicular to te Plane, are Projected into Right Lines, 
all thoſe parallel io Jinto Circles ,, and all others int9 Hyperbola's, Parabola's or Ellipſes, accordingly as they 
cut or touch that Grpt Circic of the Sphere which 1s parallel to the Plangor do neither. P.2z 3.1.1 5-for Legs r. Sides. 
P, 25.1.2. 4 fi2,56377. 12,5564. P. 27.1.1. for and Chord. and a Chord - l, 4:for —I5Br. —16K 
P.28.after Prop.i 5Pould have followed, The Area 014 Parabola,is 7 of the circumſcribed Parallels gram 0f the ſame 
Baſe and Height ;an{the diſtance of irsCentre of Gravity from itsVertextowards its Baſe,is * of its Altitude : More- 
overin a Sexziparaſa the Centre of Gravity, is in a Right Line paralel to the Baſe. at + of the Height, and in a 
Right Line parallelþ the Axis at 5 of the Baſe. P. 19. Prop. 18. fhoull ruz this, If a Sphere be inſcribed ins 
Cylinder , and thatLylinder be Cut with Planes at Right Angles to its Axis , then the intercepted Surtaces of the 
Cylinder are _— the intercepted Surtaces of the reſpective Segments of the Sphere. P. 31. 1, 1. for the be- 
getting r. the Area & the begerting , 7. 1 3. for $B-|-7b ». 8R4.44/Bb1-zb. Þ. 32.0.ult and P.35 4.14.0 17. 
for 8$DD-|-7dd 7. 8)D- |-4Dd-J--;3dd. P. 35. Prop. 12. ſhomldrun thu, By the word Cylizdroid is meant a Solid 
contained under thre Surfaces (2. e.} two Planes parallel and a Peripetalma , whereof the two Planes parallel arc 
the Baſes, and are bch Circles or both Ellipſes,or elſe one a Circle and the other an Ellipſis,and a Right Line exten- 
d:d from the Centro one Baſe to the Centre of the other, may be called the Axis of the Solid ; and in the Peripe- 
:«{ma 4 Right Line nay be any where applied trom Baſe to Baſe, being in the ſame Plane with cheAxis of the Solid. 
Bur if ſuch a Cylidroid be Cut with twoPlanes meeting 1m the Centers of both Baſes,Cutring (or rather [nſerting) 
rectangular Conjugte Diameters(or Axes) in both Baſes,then cc. P. 37.4.2. for divers r.many.P.3 9.1.3.for Lone 7. 
Peripetaſma , 7. 6. jr to the toreſaid Conjugatesr, between themſelves hen it is a Priſm or Priſmoid. P.42./.ult. for 
uantity r, quantity,and their i1des proportional. 
; this T able of Wine Meaſure jhould have come 1n Pag. 35, of the Miſcellanies. 
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